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Session VIII Report of the Co-Chairman
"Soil Amplification During Earthquakes and Micrononation"
by: John G. Anderson, Associate Professor, University
of Nevada, Reno, NV

Organization of the Session
Session VIII was divided into parts VIIIA
and VIIIB. Prof. Dobry chaired session VIIIA
and Prof. M. Haroun chaired VIIIB. Session A
consisted of the introductory remarks by Prof.
Dobry, the General Repor~er's remarks by Dr.
carl Stepp, and discuss1on generated by a
question by Prof. R. Whitman.
Session VIIIB
consisted of some questions and responses on
technical aspects of a few of the papers in
the conference Proceedings, discussion of a
question by or. M. Celebi regarding the
implications of large site amplifications for
seismic design, and a summary by the Cochairman.

"Microzonation"
Prof. Whitman asked for some discussion
of the meaning and implications of the term
"microzonation".
This fundamental question
generated the most lively discussion of the
session, with responses by Dr. c. Stepp, Prof.
R. Dobry, Prof. E. Faccioli, Prof. L. Finn and
others.
Microzonation is clearly a very
difficult
problem
because
seismic
wave
propagation
in
the
Earth
is
extremely
complicated, and our understanding of all the
complexities is still somewhat rudimentary.
Unlike zonation for faulting or liquefaction,
the phenomena are not thoroughly understood,
and we are more in a stage of gathering
scientific knowledge thank in applying the
results to generate maps.
The meaning of microzonation can depend
on the country and purpose.
In some cases,
such as in Italy or Mexico City, there are
clear divisions of sites with greater or
lesser shaking hazards.
Also there are some
physical situations where the geometry of the
rock and sediments is such that resonance is
unambiguously anticipated. For rock sites and
on other sedimentary conditions, resonance or
extreme amplifications are not anticipated and
the definition of microzonation is more
ambiguous.
The use of microtremors in microzonation
is clearly a field that needs further study.
In some cases, microtremors are not stable
with time or do not show a well defined
period. In other cases, the periods are very
well defined and stable with time.
When the
modes of propagations and the sources of
microtremors are better known, and a method is
developed to obtain the spectral amplification
as well as predominant period of the ground
motion, microtremors may become a more useful
tool for microzonation.

Final Comments
Wave propagation in the earth is a very
complicated phenomenon.
There are clearly
some cases where simplifications can be
applied to great advantage, and these should
be identified and exploited.
However, it is
important to avoid too many simplifications.
The following is a partial list of phenomena
affect wave propagation.

Near source effects.
These include
strong scattering of the seismic waves
near the source and propagation in a wave
guided mode in low velocity zones near
the fault.
Whole path effects.
These
include major mountain ranges at nearfault distances. for example, body waves
incident on the Santa Monica Mountains in
the 1971 San Fernando Earthquake were
converted to surface waves which dominate
the ground motion in central Los Angeles
and to the south.
In this case the
entire
path
must
be
regarded
as
complicated two dimensional medium.
strong scattering near the site.
In
nearly every case where observations have
been sufficient, strong scattering is
observed near the surface at high
frequencies. this includes scattering of
body waves to new angles of incidence,
conversion of P-to s- or s- to P- waves,
and conversion of body waves to surface
waves.
Near vertical propagation of body waves.
the resonances that appear in these cases
and the non-linearity of such waves are
well known to the participants of this
conference.
Surface waves in a predominantly flatlayered structure.
These are also
thoroughly
understood
by
the
seismological and earthquake engineering
communities.
Two
dimensional
topography
and
sedimentary basin structure near the
receiver. In this case, numerical models
most often treat input motion as plane
waves and calculate complicated basin
responses. The conversion of body waves
to surface waves is a common feature of
these solutions.
conversion of body
waves to surface waves has a major impact
on the duration and frequency content of
the ground motion.
Three dimensional geometries. These are
only
beginning
to
be
investigated
numerically, and still push the limits of
computational power. Physical models can
provide useful additional information
under controlled conditions.
Anisotropy.
In his state of the art
paper for this conference, Prof. Stokoe
indicated that anisotropy is widespread
in shallow sediments. This is consistent
with recent seismological observations.
The question here is when, and if, it is
important
for
calculation
of
site
responses.
With
the
possible
exception
of
anisotropy, any of these phenomena might
dominate the wave field at a particular site
and for particular earthquakes. Simple models
to identify their range of applicability need
to be developed.

Conclusions
The authors of all papers in the session
are to be congratulated for all their
accomplishments, along with Dr. Ste~p for his
report on the papers, the organ1zers and
2177 participants of this conference·

